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TITLE: Recombination in high resistance silicon v) 
SOURCE: Fizika tverdogo tela, v. 8, no. 5, 1966, 1636-1639 


TOPIC TAGS: carrier lifetime, forbidden zone, recombination reaction, silicon single 
crystal iA 


ABSTRACT: The lifetime of carriers in silicon single crystals with a resistivity from 
6*103 to 4-10%-ohmecm was studied by measurements of the relaxation of photoconduct- 
ing in an apparatus similar to that described by S. M. Ryvkin (1963). The samples 
(whose temperature varied from 90 to 520°K) were parallelpipeds of prsilicon of dimen- 
sion V10x10x15 ym; resistive contacts were formed by vacuum brazing/f a vapor depo- 
sited: aluminumboating.4 An equilibrium generation volume of carriers was obtained by 
passing light through a 1 cm thick silicon filter at room temperature. Under this 
method of measurement, the surface is found to have a negligible effect on the volume 
lifetime of carriers. Since the concentration of. recombination centers in the samples 
was found to be slight, the relaxation time constant of photacondustivity t is the sam 
as the lifetine t,, of electrons. The data for the dependence of t, 07 temperature and 
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injection level y at high temperatures indicate that recombination occurs through mul- 
ticharged centers. The temperature dependence of the time constant in a p-type semi- 
conductor (in the case of doubly charged centers calculated using an activation energy 
of 0.41 ev) agrees with the results for the majority of samples. Furthermore, using 
the results of J. Okada (J. Phys. Soc. Japan, 14, 1150, 1959) for the dependence of t 
on y, the data indicate that the recombination level is in the lower half of the for- 
bidden zone and has a donor character in agreement with know data on recombination 
levels in silicon. Finally, the activation energy E,-B,» the concentration ¢ and the 


capture cross section of carriers a and oe for cohesion levels in determined from 


the temperature dependence of the lifetime in a region of cohesion hy a method devised 
by S. M. Rivkin, et al (FIT, 2,_1966, 1960). The average values for the samples were 


(BSB, = 0.6 ev, o = (1-3-10" cm 3, g 3 710 16 oy? o,, * 210 11 m2, The unusual 


_ |values for O, and one can be explained by a scheme of transitions cf electrons with 


: the participation of several types cf multiple cohesion levels. The author thanks 


iV. A. Petrusevich for directing the work and L. 6G. Paritskiy for waluable coments, 
, Orig. art. has: 2 figures. 
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ORG: Novgorod State Pedagogic Institute (Novgorodskiy gosudarstvennyy peodagog~ 
ichoskiy institut) 


TITLE: Use of a field emission microscope for investigating a germanium surface 
Report Twelfth All-Union Conference on the Physical Fundamentals of Cathode 
Electronics held at Leningrad, 22 - 26 Oct. 19657 


SOURCE: AN SSSR, Izvestiya, Seriya fizicheskaya, v. 30, no,12, 1966, 1954-1956 


TOPIC TAGS: germanium single crystal, field emission microscops, adsorption, oxygen, 
oxidation, crystal surface, surface nigration 


ABSTRACT: This paper reports a continuation of earlier work of the author (Radio~ 
tekhnika i elektronika, 10, 576 (1965)) on the purification of the surface of germanium 
field emitters, The apparatus and experimental technique are described in the | 
earlier paper. The germanium emitter was etched in 5HNO3:2HE:4CH3COOH as described | ; 
by F.G,Allen (J. Phys. Chom. Solids, 19, 87, (1961)). The system was pumped down to tod 
107-9 mm Hg and the germanium point was purified by the technique of E,C, Cooper and ! 

E,W Muller (Rev. Scient, Instrum., 29, 309 (1958)), Oxygen was provided by a silvered 
copper wire which had been oxidized in liquid air and mounted in, a side tube, The 
tip of the germanium point was cut on the [220] direction. Several field emission 
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micrographs are presented and discussed, The migration rate of oxides on the clean 
germanium surface was found to be enhanced by an inverse field and flashing at 100 

to 130° C, Heating to 350° C drastically reduced the oxide migration rates and 
heating to 673° stabilized the oxide films, which could not subsequently be removed 
even by heating nearly to the melting point with application of a field, Introductio 
of oxygen at 4 x 1078 am Hg led to rapid covering of the germanium point by oxygen 
and decrease in the brightness of the image except at certain locations marking 
clusters of oxides. Adsorption of oxygen took place as rapidly at liquid air temper- 
ature as at room temperature. A lattice defect, marked by a chzin of oxides on 
(113), (011), (1110), and (131) faces, was noted on one of the germanium points. Before 
the point was cleaned the defect wag marked by a dark band on the field emission 
image, indicating enhanced etching; selective oxidation on the defect took place 
after removal of about 100 atomic layers din the desorption field and flashing at 
400-450°C., The author thanks T,A.Smorodina for suggesting the topic and I,L, 
Sokolskaya for discussing thé work. Orig. art. has: 2 figures. 
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Ivanov, Vel. 
a 
Typhoid and Dysentery Bactaria Antigens. 


: Uspekhi sovrem. biolsgly, 1954, 37, No 1, 114-121 


Abstract: A review of methods for obtaining total antigens (extractions by 
trichloracetic acid, hydxcubloric acid, by tryptic digestion, 
extraction by ethylevsegiveol, etc.). Ag complete antigens are 
wurified, along with an increase of their immunogenic activity, 
their toxicity also is increaged. Methods of detoxication of 
complete antigens are stated: action of formalin, Lodi: acid, 
whtra-violet rays, cxidation, acetylation, etc. The mathor 
atates the best rasvits in detoxication vere obtained by partial 
bydrolysia of antigens; skese preparations kad 20 times less toxt- 
elty and preserved nigh immmogenesis. 
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Abs Jour ; Ref Zhur - Biol., No 10, 1958, 43173 


Author : __Ivenov, Vals, Volchoke A.K., Lobanova, A.V, 
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Title : Synthesis and Some Properties of Polysaccharides of B. 
Ocdematiens and B. Perfringoanse 


Orig Pub : Biokhimiyn, 1956, 21, No 6, 760-763. 


Abstract : When grown on nedia conteining glucose and maltose, 
Bacillus ocderatiens synthesizes an intracellular poly- 
saccharide composed of low- and high-molecular dextrins. 
B. perfringens forms a sinilar polysaccharide only on 
nedia with dextrins, though not always. A synthesis of 
starch-like polysaccharides by phosphorylases from cx~- 
tracts of B. oedematicns and B. perfringens is activated 
by starch and maltose. The synthesis is slowest of all 
when the initial culture is cultivated on media containing 
glucose. When cultivated on a mediun containing maltose, 
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SXCRRETA “EDICA Sec.14 Vol.11/7 Radiology Jul 57. 


1192, IVANOV V.I., PRYADKINA M.D., and VEDESHKINA V.M., Lab. of Danger- 
ous Infect. and Biochem. Lab., Tarasevich State Inst. for Control of 
Vaccines and Sera, Moscow, * A new strain of B, pestis E,V. 

76 obtained under the influence of radioactive irradi- 
ation (Russian text) MED, RADIOL, 1956, 2 (52-56) Tables 4 Illus, 4 

Avirulent strains of B. pestis were subjected to the activity of the radioactive 

isotopes of those elements which are found in the bacterial cell itself. The B. pes- 

tis E.V. 76 usually used for the production of vaccine was grown on culture media 
_ containing radioactive phosphorus (P32) of varying activity, from 0.6 uc./ml,. to 

20 uc./ml, From the medium containing 2.5 uc./ml, a mutation of B, pestis was 

obtained different from the original strain in morphology, biochemical character- 

istics and metabolic rate. This new achromogenic strain of B, pestis E, V. 76 is 
constant, its newly acquired features remaining unchanged after 15 months of 
culture and passage through experimental animals, Its antigenic structure is ana- 
logous to that of the original strain, The stability of the changes thus induced is 
also shown by the absence of any regression of these changes after culture on 

selective media, References 17, 
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Effect of hexose phosphates on the growth and certain netabolie 
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‘the phage and the-dose of UV irradiation in vitro. Broth. ‘donteind: ng 

‘yas diluted with 0.85% MeCl to a concentration of of less than’ S x 10° ‘sup 7 phages/ml. | 
“At these concentrations the screening effect was negligible, Phaga was firat: 
..edsorbad on bacteria or directly inoculated into Petr’ dishns by. the two-layer 
- ‘method with 2, coli, strain SK, and incubated 18-20 how's ‘in the dark. ee 
was exposed to UY radlation at room temperature with-contdinuous rocking... : 

lamp, omitting about 80% monochromatic light with Lambda 3 D437 fngatvons, wl 

~-ag the soures. ‘The intensity wes about 1 erg per mm sup. 2 ir: sec, {D 
- measured with ea UV dosimeter. After irradietion the number! of 
vo fputant sterlle preguer wore counted. To explein the deere 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619120019-2" 


"APPROVED FOR RELEASE: 03/20/2001 ober: ea cara a 2 


ed eee elie site thi ips z H 


ea PE ET EA SE stictris a SESS T0 PS EH ee pe SE FPS ETT Tcoitg idl gs ie! PS ot MoT ee LI ME tt tetie ts fet Sebi let foe wee 
L 23409-62 WERE Bae as ba Pe Se eo 
ACCESSION NR: AP3000525 C) 


‘of mutations obtained with large doses of. UV radiation, the authors advance the 
working hypothesis that the structure of DNA in phage partigles fs changed fc e. ; 
more radiation-rosistant form, both with respect to the lathal ard mutagenic 
action of UV rays. These results indicate that the cheracteristic, non-linesr 
relationship betveen the mutation produced and the doge of IV racldntion is the 
result of some pirimery mechanism of ths reaction of DNA ¢o UV radddatéon and do 
inot related to an indirect effect of radiation on the celluler ccmmoneants: and. 

poten Oriz. art. has: 3 figures and 1 table. 
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| TITLE: Role of metals in deoxyribonucleic acid 4 
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| ‘TOPIC TAGS: DNA, bacterial genetics, UV radiation, copper, iron, ascorbic acid, a 
| radiation biologic effect ; i Lae ae Cee 
ABSTRACT: A theory is developed according to which: Fe"? Stablli~ = 
-28S double-strand DNA by the formation of coordination compounds, ae 
|jwhile the presence of Fettt 
“Separation of double-strand a 
| terial mutations under the action cf Cu ions or ultraviolet radia~ 
| tion, which are accompanied by a Sharp increase in the G + C/A + 
ratio, are explained b assuming that formation of complexes of a 
;Purines in DNA with Cutt or Fet*+ formed by oxidation of Fett under : 
|: the action of the radiation produces replacement of AT in double- oi 
-strend DNA with GC pairs. This is accompanied by disturbances tn 3 
irespiration, because the structure of double-strand DNA is stabilise! 
,zed by GC pairs, anda greater amount of Fe cepable of being con~, 
‘verted to Fet++ is required to produce separation: into single- — 
‘This mechanism 4s brought into relation with 
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The spectroscopic determination of small amounts of 
nickel in carbon steels. MN. Shtutmian andy, 1. Ivanov, 
(Teentsal. Zavodskaya Lab., Magnitogork. Eee 
Kombinat,) Zaredthays Lab, 16, 45-7( 1050). NE ATLA ts 
compared visually with Pe 4721.0; power 1s supplied by a 
Sventltskil activated a.-c. are operated at 10 anip. 
counter-electrode is a 10 mm. Cu rod whose tip is sharp- 
ened to a diam. of 3-4 mm. Cyrus Feldman 
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IVANOV, V. I, 
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"Ingot Molds Made of Stee] Poured Into Metal Molds ," 
- V. I. Ivanov, 8. N. Mylko, Engineers , Voroshilovgrad 
Locomotive Bldg Plant 


_"Litey Proizvod" No 10, pp 9-11 


Discusses application of steel as material for molds, 
used in waking ingotd intended for subsequent roll- 
ing or forging, and describes - ‘experience of Vioroshi- 
. lovgrad Plant in this, respe¢t.. Emphasizes economical 
effect of such substitution. Data of other plants ~~ 
show 3-10 tinie increase in life of ‘steel. -ingot molds 
over cast-iron molds, | 
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(Zinc--Matallurgy) 
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AUTHORS: Ivanov, V.I., and Osipov, K.A. (Moscow) 


TITLE: ‘Investigation of the Kinetics of Recrystallization of 
Technically Pure Iron during Rapid Electric Heating 


PERIODICAL: Izvestiya Akademii nauk SSSR,Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1960,Nr 2, pp 87-92 (USSR) 


ABSTRACT: The authors point out that recent investigations 
(Refs 1-8) of the recrystallization of cold-worked metal 
at high rates of iieating have enabled recrystallization 
time to be reduce! to fractions of a second. But the 
various explanations proposed (Refs 4, 8) have not been 
Supported by adequate experimental data. In the present 
work the authors «lescribe their investigation of 
recrystallization kinetics under isothermal conditions of 
iron (0.016% C, 0.15% Mn, 0.06% Si, 0.008% P, 0.01% Ss) 
in relation to heuting rate. Ring specimens, 50 mm in 
diameter, and i mi wall thickness, were machined from a 
deep-drawn cup. During deformation and machiming the 

Card specimens were ca:‘efully cooled and kept at below*-10 °C 

1/3 between operations, Heating in the experiments was in a 
Single-coil induecsor at 2500 c.p.s. and ina Salt baths 
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Investigation of the Kinetics of Recrystallization of Technically 
Pure Iron during Rapid Electric Heating 
heating rates were 500 and 0.5 °C/sec respectively. 
The temperature was measured with 0,08 mm diameter 
chromel-aiumel thermocouples welded to the specimen, 
On reaching the required temperature the specimen was 
kept at that temperature 3 9C, Fig i shows a typical 
mc . ossillograph. After the isothermal holding the 
: Specimen was quenched in water after induction heating 
ox in an air jot after sait-bath heating. Pig 2 shows 
the logarithm of time of start of reerystallization as a 
function of annealing temperature in the salt-bath . 
(surve 1) and inductor (curve 2). In Fig 3 the same 
relationships are showr for a heating rate of 500 9C/see ‘ 
but for different heat treatments: tempering at 450 0G 
for 15 min before annealing (curves 1 and 3); heating 
with isothermal holding at 450 9G for 15 min (curves 2 
and 4%), The work showed that increasing the heating rate 


Gand from 0.5 to 500 °C/sec had little effect on 
2/3 recrystallization kinetics at 520-600 CC, Above 400 °C Vy 
the higher rate leads to a step-wise reduction to 
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Investigation of the Kin t za ti 

Pure Iron during Rapid Midtinig Hace ae ene 
fractions of a second of the time of start : 
recrystallization and a reduction in the geriatish ~ 
energy of the initial stage from 57.25 to 26.9 keal/ 
atom, The main cause of these changes is the ‘ 
i of the reversion and Tecrystallization in 
seek and temperature (a schematic representation is 
given in Fig 4 in terms of the relations illustrated 
previously), Preliminary reversion can have a 


different effec 
Card : effect on recrystallization kinet 
depending on heating rate and annealing a eae 


3/3 
2 There are 4 figures, 2 ¢ 
» < tables and 18 references 
which 13 are Soviet, 2 English, 2 German and 1 ae. ~~ 
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SOV/1 30-60-3-6/23 


AUTHOR: Ivanov, V. I. (Chief Metallurgist) 


TITLE: Removal of Sulfur and Phosphorus in the Acid Electric 
Furnace 


PERIODICAL: Metallurg, 1960, Nr 3, pp 8-9 (USSR) 


ABSTRACT: On the premise that the productivity of basic furnace 
is 1.5 times lower than that of acid furnace, the 
workers of Lugansk Locomotive Plan= imeni October 
Revolution (Luganskiy teplovosostroitei'nyy zavod imeni 
Oktyabr'skoy Revolutsii) Perov, V. P., Zhikhor, V. V.,; 
Val'demirov, V. A., and Ivanov, V. I., investigated the 
possibility of sulfur and phosphorus removal in the acid 
electric furnace during smelting of alloyed steel. In 
the beginning, after melting of the charge and after 
first slag tapping, ferrous-lime slag was added, for 
the decrease of phosphorus content (2.5-3 kg of dry 
{ron ore and 5-6 kg dry lime per ton of steel), This 

Card 1/2 second slag was tapped after 20-25 min, reducing phosphorus 
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content by 0.005-0.01%. Upon the suggestion of 
Topaller, M. I., addition and removal of slag was 
done before complete melting of the bath, reducing 
phosphorus content by 0.005-0.015%. For the decrease 
of sulfur content new slag was added (freshly calcined bg 
lime 8-10 kg/ton, and crushed chamotte 2-2.5 kg/ton). 

After 15-20 min slag was completely removed and new 
deoxidizing slag was applied (limestone, sand, and H 
chamotte in the amount of 2% of metallic part of charge 
in ratio 1.2:1:l1). At the same time, ferromanganese 
was added in order to obtain 0.15-0.20% manganese 
content in steel. The steel produced at the plant 
conformed to State Standards (GOST) and is successfully 


“~ 


used by plant shops. There are 3 tables. 


ASSOCIATION: Lugansk Locomative Plant imeni October Revolution 
(Luganskiy teplovosostroitel'nyy zavod imeni Oktyabr'skoy 
Revolutsii) 
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AUTHORS: Ivanov, V.I. and Osipov, Ka wet engee es) 
RSG a 
TITLE:  Recrystallization of Technical titania During Rapid 


Heating by Passage of Electric Current 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1960, Nr 3, pp 79 - 82 (USSR) 


ABSTRACT: In spite of the deleterious effects of oxygen and some 
other gases on the properties of titanium it is not often 
that under industrial conditions this metal is annealed 
in vacuum or in a protective atmosphere, the modern = 
tendency being to anneal titanium in air and reduce the’ 
degree of oxygen absorption and scale formation by 
reducing to minimum the time at elevated temperatures. 
This is most conveniently achieved by the application 
of high~frequency induction or electrical resistance 
heating and the object of the investigation described in 
the present paper was to study the cheracteristic features 
of the recrystallization process taking place under these 
conditions as well as the effect of various factors 
(annealing temperature, heating and cooling rates) on the 

Cardi/4 properties of so annealed titanium. The experiments were 
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Recrystallization of Technical Titanium bae4 be Rapid Heating by 
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carried out on specimens measuring 2 x 8 x 150 mm, 
cold-rolled to 60% reduction in thickness after a 
preliminary vacuum annealing at 780 ~“C. An alternating 
current (2 500 cps) was used for heating, the rate of 
heating achieved in this way varying between 20 and 

1 000 “C/sec. The temperature and time intervals of the 
primary recrystallization were determined by hardness 
measurements and the beginning and the end of recrystal- 
lization were pin-pointed by metallographic examination. 
The wsults were compared with those obtained on identical 
Specimens vacuum-annealed for half-an-hour at various 
temperatures. It was found that when electrical resistance 
heating was employed, the recrystallization range was 
displaced towards higher temperatures; thus, for instance, 
when the rate of heating of 100 ““/sec was employed, 

the temperatures of the beginning and end of recrystal- 
lization (c) and th) were. respectively. 140 and 100 2 


higher than in the case of the furnace (vacuum) annealed 
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material. With increasing rate of heating v this 
difference increased, as is shown in Figure 2, where 


t and t. are plotted against v (°c/sec). The rate 
. 


of heating had no effect on hardness (Brinell) of 2 
recrystallized titanium, which never exceeded 180 kg/mm. 
The reduction in time, necessary for the process of 
recrystallization to proceed to completion, observed in 
specimens heated by the passage of electric current, was 
attributed to the fact that under the conditions of rapid 
heating, the processes of recovery and recrystallization 
took place both at the same/time and temperature. High- 
frequency induction heating\*was used in the last series 
of experiments, in which titanium strips (2 x 10 x 150 mm) 
were annealed by passing them at a constant rate through 
a loop inductor so as to attain the temperatures of 
800-825 or 850-880 °C in 10 or 3.5 sec, respectively. The 
mechanical properties and the degree of oxidation of 
Specimens annealed by this method were compared with those 
of similar specimens. annealed in the furnace (10 min at 
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700 °C followed by cooling in air). It was found that 
the UTS of titanium was the same, irrespective of the 
method of annealing but the ductility of metal, annealed 
by rapid heating. was slightly higher and its grain size 
was approximately 1.5 times smaller: in spite of higher 
temperature attained, the @gree of oxidativn of the 
rapidly heated specimens was several times ‘tower than 
that of the furnace-annealed material. In addition to 
these advantages, the technique of rapid annealing by 
means of electrical heatting opens wide possibilities of 
mechanization and automation of the process of annealing 
of cold-worked titanium. There are 3 figures, 1 table 
and 2 Soviet references. 


ASSOCIATION: Institut metallurgii Akademii nauk SSSR (Institute of 


reas 


Metallurgy of the Ac.Sce., USSR) 
SUBMITTED: December 29, 1959 


Card 4/4 


APPROVED FOR RELEASE: 03/20/2001 CIA-RDP86-00513R000619120019-2" 


"APPROVED FOR RELEASE: 03/20/2001 pramb bata ont Reader + 200t-: 2 


Sse RASA Bases FE KEES LR ER TN TET RSE OP NY UH A SUA ESE 


IVANOV, V.I.(Moskva); OSIFOV, KA, (Moskva) 


Investigating the basic parameters of the recrystallization 
of commercial iron during rapid electric heating. Inv. AN 
SSSR, Otd.tekh.nauk Met.i topl. no,5:161-166 S-0 '60.. 

(MIRA 13:11) 
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» AUTHORS s Vasichov, O. N.. Latyshev, ¥. K., Pliskin, Yu. 3., Prlinger, AKG 
Lyubchenko, A. A,, Farfol', Yu. A,, Lobedev, 0. P., ‘Yvanov, Ve 7. 
ae teres a conic Lacie 
TITLE: A dovice to moasure tha thickness of hot rolled metal 


PERIODICAL: Referativayy shurnal, Motallurgiya, no. 12, 1961, 13-14, abstract 
12D92 (V sb. "Radioakt, 1zotopy 1 yadern. tzluchentya v nar, kh-vo 
§38R, vol. 3" Moscow, Gostoptekhizdat, 1961, 205, 206) 


TEXT: An instrument for measuring the thickness developed at TSNLIChM, 

4s based on the method of dynamie compensation, fno device aonslsts of a recely- 

ing unit, a containar of the maasuring soured, an eleotrio driver olamp, a feed 

unit, a recording and an indicating unit, ‘To control the opsrasian of the device , 
a coarse-wedge sector 18 mounted, The dovice is employed in a thickness range ; 

: from 14 to 44 wm; it can however be designed for any renee within 5 to SO mi, 

ane In the case of the given model the device is an indicating one, 1% {ts intended 

to be inoorporated into the programming unit, eontrolling the clamping screws of 

the mill, as 4 correcting device on periodio-rolling mills, and as an indicator 

in an automated reduction control system on continuous miils, The accuracy . 
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tne operational speed is cne 
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DUBININ, N.P.3; BARINOV, N.A.3 FOKIN, G.F.; TIMONICH, D.D.; IVANOV, ree: ie 
Practice of preparing highly resistant cast iron in basic cupola 
furnaces. Lit. proizv. no. 4:41-42 Ap ‘él. (MIRA 14:4) 

(Cast iron—Metallurgy) ( (cupola furnaces) ; 
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AUTHORS: Ivanov, V.I., Osipov, K.A. and Sotnichenko, A.L. 
(Moscow) 
TITLE: A study of the kinetics of the process of creep and 
recovery 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye 
tekhnicheskikh nauk. Metallurgiya i toplivo, no.6, 


1961, 137-143 


TEXT: The object of the present investigation was to study 
the relationship between the activation energy for creep of 
aQ-iron and the applied stress as well as the relationship 
between the activation energy for recovery of this metal and 
the degree of plastic deformation, Technical purity (99.76%) 
iron, preliminarily annealed in vacuum (10 hours at 700°C 
followed by 50 hours at 459°C). was used in creep tests 
carried out in vacuum (107* mm Hg) at 259 - 500°C under a 
constant stress ranging from 10-35 kg/mm*. The 1n & versus 
1/T relationship, where &€ is the rate of creep and T - 
temperature, was linear over the entire range of the applied 
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stresses studied, The variation of the activation energy 
for steady creep (AH) is demonstrated in Fig,2, where 
AB (kcal/g atom) is plotted against the applied stress 


ra (eg /mm?) . It will be seen that the limiting vajue of 

AH = 20 kcal/g-atom was attained at 6 > 30 kg/mm", At 

o> 35 kg/mm fracture of the specimens took place in a very oe 
short time, The process of recovery was studied on both 
technical and high-purity iron (99.67 and 99.99%, respectively). 
The experimental wire specimens, 0.6 and 1,5 mm in diameter, 
preliminarily annealed in vacuum (3 hours at 800°C) were 
deformed plastically at room temperature to 80, 84, 94 and 

98% reduction in area. The kinetics of recovery were 

studied by measurements of the thermo-emf of plastically- 
deformed against annealed material, which were taken immediately 
after deformation and during subsequent isothermal treatment 

at various temperatures. The value of (1 - e/e_), where 


e and e denote the specific thermo-emf (1V/ Cc) 
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before an: i:.ter isothermal annealing, respectively, was taken 


as the measure of the degree of recovery attained. The 
results obtained for high-purity specimens, deformed to 94% 
reduction, are reproduced in Fig. 3, where (1 ~ e/a.) is 


plotted against time (tT, sec) at temperatures indicated by 
each curve, This relationship can be described by 


l1-—m— savz+bin wv 


e 
° 


where a and b are temperature-dependent constants, In 
the next Series of experiments the temperature dependence of WY 
(1 - e/e,) was determined. The results are reproduced in 


Fig. 4, where (1 - e/e,) is plotted against temperature (°c) 


of the isothermal treatment of technical and high-purity 
iron (graphs a and §& , respectively); Curves 1 ~ 4 in 
grapls a: relate to specimens held at the temperature for 
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1 800, 180, 30 and 2.5 sac, respectively, Curves 1 - 5 in 
graphs § relating to a holding time of 3 600, 900, 180, 60 
and 30 sec, respectively. These data were used to determine 
the activation energy for recovery of the metals studied. To X 
as this end, the temperatures T at which various degrees of 
a recovery could be attained after various times “UT were 
determined from curves in Fig. 4, These were used to construct 
curves reproduced in Figs 5, where In iW(™, sec) ‘is plotted 


against be = 10%, the numbers given by each curve indicating 


T 
the value of (1 - e/e,), graphs a and & relating to technical 


and high-purity specimens, respectively. Since all the curves 
reproduced in Fig. 5 were straight lines, it was possible to 
calculate the activation energy , AH , for recovery, from: 


in t = A exp [AH/RT | (2) 
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where R is the gas constant, and 
T is the temperature of the issthermal treatment ( °K). 
The results are reproduced in Fig. 6, where } 


ZsH (kcal/g.atom) is plotted against (1 + e/e,) , the circles 
(1) and triangles (2) relating, respectively, to high-purity and 


technical-grade iron. It will be seen that the activation 
ao for recovery is at its minimum at low values of 
- e/e, ), remaining practically constant up to (1 ~ e/e. ) = 0.3 


a then increasing rapidly to reach 4H = 47.6 any peer at 
~ efe,) = 0.8 o Similar results were abbained for material 


deformed to 98% reduction, which indicated that H would not 
decrease even for more heavily deformed material. In the last 
series of experiments the effect of elastic deformation on ue 
the kinetics of recovery was studied. To this end (1 - e/e,) 


was determined for high~purity specimens deformed to 94% 

reduction, which were stressed in the elastic range during the 
isothermal annealing. The results are reproduced in Fig. 7, 
Card 5/@ 7 
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where (i - efe,) is plotted against the duration of treatment 


(~ . sec) at temperatures indicated by each curve. Comparison 
of isotherms reproduced in Figs. 2 and 7 shows that the elastic 
strain superimposed on plastic deformation brings about a 
significant increase in the rate of recovery only when 

(1 + efe,) exceeds 0.3. The results of calculation showed that 


for {1 = e/e,) = Oo2, 0.3 or 04, the value of 4:H was 12.3, J 


14.0 and 18.2 keal/g.atom, respectively, the corresponding 
value for specimens not stressed elastically being 12.2, 14.7 
and 22,8 keal/goatom. This indicates that elastic deformation 
does not affect the limiting (minimum) value of ,5H ». It was 
inferred from the results obtained that the activation energy 
for recovery is a funetion of several states of the erystal 
lattice, which vary net only with the degree of preliminary 
deformation but also with the degree of recovery attained. 

The dependence of the activation energy on the degree of 
recovery can be attributed to the following factors: 
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1) the presence in a deformed metal of volumes with different 
density of defects of various types; | 

2) variation of the density and distribution of defects during 
isothermal treatment; 

3) different Stability of different types of defects; 

4) dependence of the activation emergy for recovery on the 
nature of the defects and their density in elemental volumes 
in which they migrate. : 

There are 7 figures, 1 table and 11 references: 7 Soviet-bloc 
and 4 non-Soviet-bloc. The two English-language references 
quoted are: Ref. 3: H. Bross and A. Seeger - The Physics and 
Chemistry of Solids, 1958, v.4, no. 3, 161; 

Ref. 8: Silcock, JeMe, Acta metallurgica, 1959, v.7, no. 5. 


SUBMITTED: January 10, 1961 
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pee oe D217/D303 
he § lo? 
AUTHORS: Tyanoye Vols, and Osipov, KoA. 
TITLE: Ultimate and varying activation energy cf recovery of 
thermoelectromotive force of cold-worked pure iron 
SOURCE: Akademiya nauk SSSR. Institut metallurgii. Isslefova- 


niya po zharoprochnym splaval, vV~ 7, 19%1, 151 ~- 158 


pext: The results of an investigation of the recovery kinetics of 
the thermoelectromotive force (t.e.m.f.) of cold-worked iron are re- 
ported, and it is shown that an ultimate and variable activation 
energy exists for this process. The investigation was carried out 

on high purity iron (99.99 %) in the form of wire of 0.6 mm diame- 
ter having undergone degrees of cold plastic deformation of 80, 94 
and 98 %: Prior to deformation, the wire was annealed in vacuc at 
800°C for 3 hours. Plastic deformation was carried out at roon tem- 
perature. Recovery of t.e.m.f. was studied on thermocouples consis- 
ting of an annealed and a deformed wire, the t.e.m.f. being measu- 
red on each thermocouple immediately after deformation. and after 
isothermal tempering at various temperatures. The tempering time x 
Card 1/3 
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was changed within the limits 30 - 3600 seconds. The specimens were 
heated at 200°C/second by means of an electric current-The tempera- 
ture was measured with an accuracy of + 0.1°C. For measurement of 
t-e.m-f:, a mirror galvanometer of scale sensitivity 5 x 19078y/mm 
wos used. The measurements were carried out by two methods: 1) Con- 
pensation and 2) by the angle through which the galvanometer mir- 
ror turned. The specific t.e.m.f. in uv/degree was calculated by 
dividing the full measured value of t.e.m.f. by the difference in 
temperatures between the junctions. The existence of an ultimate 

and variable energy of activation of recovery was confirmed. The 
energy of activation varies in relation to the degree of recovery 
from 12.25 to 47.6 kcal/g atom. At degrees of recovery below Ovd, 
the energy of activation remains practically constant, and with an 
increase in degree of recovery above 0.3, it rises steeply. On chan- 
ging the degree of deformation from 80 to 98 ® nnd also on applica- 
tion of additional elastic deformation during tempering, the ulti- 
mate energy of activation (12.25 kcal/g etch) does not chang: and 
remains close to the value of the theoretically calculated energy 

of activation (11.7 kcal/g atom). There are 6 figures, 1 table and \f 
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15 references; 7 Soviet-bloc and 8 non-Soviet-bloc, The 4 most re~ 
cent references to the English-language publications read as fol-. 
lows: R»M- Treco, J. Metals, sec. 2, 8, no. 10, 1956; I.N. Lomer 

and H.U. Rosenberg, Phil. Mage, 4, no. 10, 1959; A. Seeger, Phys. 
and Chem. of Solids, 4, 3, 1958; C.W. Berghout, Acta Metallurgica 
6, nos 10, 1958. 
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Using bacterial methods for dressing nonferrous metal ores. 
Trudy Inst.mikrobiol. no.9:144-146 ‘dl. (MIRA 15:5) 


1, Nauchno-issledovatel'skiy i proyektnyy Institut Sverdlovsk. 
(Ore dressing) 
umm (Mine water—Microblology) 
(Thiobacillus ) 
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Tujeatigatine the kinetics of thermoelectromotive force recovery 
in cold-deformed iron. Fiz. met. i metalloved 11 no.3:360-367 


Mr '61, (MIRA 14:3): 


1. Institut metellurgii AN SSSR. 
(Activity coefficients) 
(Thermoelectricity) 
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AUTHORS: Ivanov, V. I. and Osipov, K. A. 
TITLE: A study of the grain growth in highly pure a-iron 


PERIODICAL; Akademiya nauk SSSR. Doklady, v. 138, no. 2, 1961, 338-341 


TEXT: The iron investigated contained the following impurities; 0.001 % 0, 
0.001 % C, 0.002 % S, less than 0.002 % N and traces of Cu, Ni, and Si. 
Iron rods of 7.7 mm diameter were subjected to a preliminary treatment 
during which they were cold formed and, subsequently, subjected to a 
recrystallization annealing; the resulting grain size diameter was less 
than 0.2 mm. Grain growth was studied at electric heating and a mean rate 
of 200 degrees/sec. In the range of from 700 to 9009C, the rate of heating 
was reduced from 300 to 150 degrees/sec. After heating to a pre-determined 
temperature, the specimens were chilled in water, the interval between the 
end of heating and dipping of the sample into water being less than 0.02 
seconds. The temperature conditions of heating were registered with a 
Cr-Al thermocouple, which was fixed in the middle of the sample, by means 
of a loop oscilloscope and a ballistic galvanometer. The results of 
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measurement are graphically represented in Fig. 1. When heating at 
constant rate a, the rate of shifting of the grain boundaries G can ba 


determined from the equation G = yadD/dt, where D = f(t) is the mean grain 


diameter. If a is not constant, D = w(t) must always be determined (+ 
denotes the time). The lower part of Fig. 1 shows the temperature t as a 
function of time. The curve + = (1) is determined from the oscillograms. 
The curve D = 9(+) is constructed, as shown in Fig. 1, by means of the 
experimentally determined curve D = f(t). (Fig. 16). According to the 


above equation, the values G = 128; 188; 210; 230; 300 and 354°107-om/sec 
are graphically obtained from this curve at temperatures of 735, 765, 790, 
810, 865 and 890°C. In another experimental series, the specimens with 
700 degrees/sec were heated to 810+5°C and kept at this temperature for a 
varying length of time according to the individual specimen, e.g. for 0, 
O24, 1.0, 2.25, 3.0, 125, 275, 660, 900 and 1800 seconds. ‘The respective 
grain diameters were: 43, 63, 87, 128, 141, 175, 194, 205, 210 and 


2401074 em. The mean linear shifting rate of the grain boundaries was in 
the given periods of time 250, 200, 164, 87, 1.31, 0.63, 0.20, 0.10 and 
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0.17*107? em/sec. The slowing down of the shifting rates of the grain 
boundaries ig explained by the reduction of the radius of survature of the 
grains and the increasing concentration of impurities at tne grains. 
Owing to the high purity of iron, this state occurs only with very large 
grains. From the discussion of the results the authors conclude that the 
mechanism for the grain growth as suggested by Mott (Proc. Phys. Soc., 

60, 391, (1948) ) is very probable. Accordingly, the grain, when growing, 
melts at its boundaries and solidifies again with the boundary being 
shifted in outward direction. The authors! experimental data can be 
easily desoribed by Feltham's equation (J. Inst. Metals, 85, (2) 95, (1957); 


Acta metallurg., 5, 97 (1957); Proc. Phys. Soc., B 69, 1175 (1956)) 
2 


D —p® = K exp (—AH/RT) + (1). 
D and Do are the mean values, the initial and the permanent diameter of the 
grains, +t the time at which t is constant, Ky a constant ovefficient, AH 


the activation energy, R, the gas constant, T, the absolute temperature. 
By means of (1) G may be represented by 
14D wi Ky 
G = Dat a D exp (~AH/RT) (2). 
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The results of the second experimental series are in good agreement with 
(2). Herefrom, 25.3 keal/gram-atom is obtained as activation energy for 
the grain growth. In a preliminary study (Ref. 20 Izv. AN SSSR, 
Metallurgiya i toplivo, No. 2, (1960)), basing on the hypothesis on the 
activation energy of various processes in solids, the authors obtained 
theoretically an activation energy of 22.2 kcal/gram-atom. Finally, the 
fact is discussed that in the case, of lead and iron AH and q are almost 
equally high (see Ref. 20). This is brought into relation with the 
melting and re-solidification of the grain boundaries. V. P. Fedotov 
supplied the pure iron for this study. There are 3 figures and 24 
references: 11 Soviet-bloc and 13 non-Soviet-bloc. 


ASSOCIATION: Institut metallurgii im. A. A. Baykova Akademii nauk SSSR 
(Institute of Metallurgy imeni A. A. Baykov, Academy of 
Sciences USSR) 


PRESENTED: January 3, 1961, by G. V. Kurdyumov, Academician 


SUBMITTED : December 10, 1960 
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AUTHOR: _Ivanov, V.I— (Moscow) 


TITLE: The effect of the degree of deformation on the 
kinetics of recrystallization and on the grain size 
of titanium rapidly heated by passage of electric 
current 


PERIODICAL: Akademiya nauk SSSR. Izvestiya. Otdeleniye 
tekhnicheskikh nauk. Metallurgiya i toplivo. 
no.3, 1962, 63-70 


TEXT: Earlier investigations showed that with increasing 

rate of heating the rate of recrystallization of, cold-worked Fe 

and Ti increased and the activation energy decreased. In the 
present investigation rate of heating, during - ea 
annealing of cold-worke i on the kinetics of ea 
recrystallization, the grain size of the recrystallized material) 23024 
and the critical degree of deformation, was studied. The 

experiments were carried out on 1.5 x 6 x 150 mm test pieces 

which, after the last intermediate annealing, had been plastically 


deformed to 9.8, 21, 40 and 60% reduction. Specimens were heated 
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by passing mains A.C. at rates of heating ranging from.10 to 

1000 °C/sec. Hardness of the central part of the test piece was 
measured, the grain size determined and, when necessary, X-ray 
diffraction analysis carried out. With isothermal annealing in 
which the effect of the degree of preliminary deformation, €, and 
the rate of heating on To and tj was studied (where To and Ty 
denote, respectively, annealing times required to start and 
complete the recrystallization process), it was found that with 
increasing ¢€ both To and Tj, decreased at a gradually 
diminishing rate, becoming negligible at €& >? 40%, Increasing 


The effect of the degree of ... 


the rate at which the test pieces were brought up to the 
annealing temperature also caused a decrease in both T9 and tj 
c 


for all values of €, typical results obtained at $00 being 

as follows. For specimens deformed to 9.8% reduction and heated 
at a rate of 30 and 300 °C/sec, To was 15 and 8 sec respectively, 
the corresponding values of 1, being 70 and 50 sec; for 
specimens deformed to 40% reduction To, was % sec at 30 °C/sec 
and 0.6 sec at 300 °C/sec, the corresponding values of Ty 

being 5 and 2 sec. In the non-isothermal annealing, each test 
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piece was heated through a range of temperatures to determine the 
effect of various factors on the temperature of the beginning and 
end of recrystallization of Ti (ty and tx, respectively) and it 
was found that, irrespective of the degree of preliminary 
deformation, both the beginning (ty) and the end (ty) of Ti 
recrystallization increased by 70-150 °C on accelerating the 
heating rate, the rate of increase in each case diminishing as the 
heating rate increased. At any given heating rate beth tH and tx 
increased with increasing €; the rate of this increase also ; 
became insignificant at € > 40%. Typical results are reproduced 
in Fig.3, where ty and tk (°C) are plotted against € (%), graphs 
a and 6 relating, respectively, to specimens heated at a rate of 
30 and 300 °C/sec. Points A ,6, 8B and [ denote specimens in 
which: A - no recrystallization detected; B -~ reerystallization . 
was detected; B - recrystallization was not completed; [ - 
recrystallization was completed. The results of the final series 
of experiments showed that the detrimental effect of preliminary 
deformation on the grain size of recrystallized Ti can be 
considerably reduced by increasing the rate of heating, thus 
obtaining finely-crystalline and more uniform structure. In Fig-5 
Card 3/6 Y 
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the grain size of annealed Ti is plotted against the degree of 
preliminary deformation (e, %) and various curves relating to the 
following annealing conditions in furnace and by passing electric 
current are also discussed: 1 and 2 - heating in a furnace to 

8L0 or 730 °C respectively, holding at the temperature for 30 min, 
cooling in air; 3 - heating by passage of electric current to. tx 
at a rate of 10 °C/sec, cooling in air; 4 and 5 - heating by 
passage of electric current to tk at a rate of 250 °C/sec, 
cooling in air (curve 4) or in water (curve 5); (the broken 
horizontal line represents the initial grain size). It was found | 
that the critical degree of deformation, €, can be slightly _ 
shifted towards lower values by increasing the heating rate, but 
only if the duration of the treatment is relatively short 

(2 = 5 min); in the case of non-uniformly deformed articles, 

rapid heating (without the following isothermal treatment). will 
suppress reorystallization in lightly deformed regions, ensuring 
at the same time recrystallization of regions where © 3 Exe 
Wedge-shaped specimens were used in the deformation tests. 

There are 6 figures. 
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Characteristics of recryatallization kinetics of commercial iron 
during rapid electric heating. Trudy Inst.met. no,10:168-180 
162 (MIRA 1538) 


. (Crystallization) (Induction hardening ) 
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BELOV, Ye oMe3_LVANOV, V1.3 MARKOV, Vo1o3 SOLOV 'YEV, Yu.P.; 
PIMENOV, F.A.; TUROMSHEV, A.F.; KHVES'KO, V.A.; NIKTISKIY, N.V. 


i i teel casting 
Investigating the power parameters of a continuous 8 
plant. Stal! 22 no.3:223-225 Mr '62. (MIRA 15:3) 


: fandiyarov, Belov, 
. Yuzhnoural'!skiy mashinostroitel 'nyy gavod (for js »B 
pues Markov, doleg'yev) 2. Novolipetskiy metallurgicheskiy savod = 
(for Pimenov, Twromshev, Khves'ko). 3s TSentral'nyy nauchno~issledovatel- 
skiy institut chernoy metallurgii (for Nikitskiy). 

(Continuous casting—Equipment and supplies) 
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Determination of iron in an agglomerate based on the absorption of 
radioactive radiation, Zav.lab. 28 no.8:905-966 '62, (MIRA 15311) 


cae 1. Magnitogorskly gornometallurgicheskly institut. 
(Iron--Analysis) (Radioactivit, --Measurement) 
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Radiometric determination of iron in sulfide ore concentrates an 
agglomerates. Zav.lab, 29 no,11:1296-1298 163. (MIRA 16:12) 


1. Magni togorskly gorno-metallurgicheskly in etitut. 
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"ORG: none 


Wi : a 
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| | 
| SOURCE: Byulleten' izobreteniy i tovarnykh znakov, no. 23, 1964, 68 


, TOPIC TAGS: ultrasonic equipment, ultrasonic inspection, test nethod 


ABSTRACT: This Author Certificate presents an ultrasonic method for measuring _ 
‘ product thickness by determining the resonance frequency of the system which 
“consists of the monitored product, a liquid layer, and an ultradonic detector. 
To increase the accuracy of measuring small thicknesses, 6.ge, Jess than 0.5 mn, 
' and to decrease the operating frequencies, the system is excited at two fixed 
‘ frequencies. The liquid layer thickness ]is varied, obtaining system resonance | 
~| suecessively for eat of the frequencies. The thickness of the product is deter= ©. _ 
: mined by thie difference of the liquid aaa thicknesses corresponding to the ee 
a resonances, 
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B111/E135 
AUTHORS: Ivanov, Vi, and Qsipov, K.A, (Moscow; 
TITLE; Investigation of the Main Factors in the 
V Recrystallization of Mechnical Iron /in Rapid 
Electric Heatirg \ \ 


PERIODICAL: Izvestiya Akademii nauk SSSR,Otdeleniye tekhnicheskikh 
nauk, Metallurgiya i toplivo, 1960, No. 5, pp,161-166 


TEXT: The authors have previously studied the influence of 
heating rateon the kinetics of the first stage of recrystalliza- 
Pe tion (Ref.1). They now describe their results on the e. 

investigation of later stages of primary recrystallization under ¥ 

isothermal conditions after rapid electric heating. Rings 50 mm 
in diameter and 1 mm wall thickness made of 99.76% pure technical 
iron with 55% cold deformation were used, A large (0.25-0.35 mm) 
grain was produced before cold deformation, Heating was effected 
by induction (2500 eps), the average heating rate ati 550-700 Te} 
being 500 °C/sec. When the required temperature hac been reached 
power was automatically reduced, giving isothermal heating at 

that temperature, Recording and limitation of temperature were 
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as described in earlier work (Ref,1),. For hardness measurements, 
X-ray and metallographic investigation, the parts of the specimen 
close to the thermocouple position were used. Recrystallization 
isotherms, i.e, plots of recrystallized initial grain volumes 
against time in seconds, for heating at 500 °C/sec are shown in 
Fig.l (curves 1-4, 8 and 9 after deformation, 5, 6 and 7 after 
tempering at 450 °C): time for developing primary recrystalliza- 
tion falls with rising annealing temperature, The logarithm of 
time to reach a given degree of recrystallization was found 
(Fig.2) to be linearly related to reciprocal of absolute 
temperature, enabling the activation energy of the process to be 
calculated, It is shown in Fig.3 in relation to degree of 
recrystallization. The true (curves 1 and 3) and average (curves 
2 and 4) rates of recrystallization are shown in Fig.4 as 
functions of degree of recrystallization (curves 1, 2 after 
deformation, 3 and 4 after tempering): all show maxima, most 
pronounced in curve 1, The continual growth both of. the number 
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